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TITLE OF INVENTION: PROCESS FOR BASE EXCHANGE OF PHOSPHOLIPIDS 
WHAT IS CLAIMED IS: 



. vT ^ ^ 

1. A process for the b.ase exchange of a phospholipid with an engine, 
which comprises niactingVp^osphatidylcholine as ^^phospholipid [with an 
alcohol selected from the group consisting of^rfrp*. cthanolaminc, N- 
rnethyletliariolamine, N,N-dim«^ylethanolamine. glycerol and monosaccharides^] 
io the presence of phospholipase D of ,Streptoinyccs ongu^oa the enzyme no t.iT 
to accomplish the base exchange reaction. 



DETAILED EXPLANATION OF INVENTION; 



.A 9j 



(Related Technical Field) 

The present invention relates to a process tar the base exchange of 
phospholipids using an enzyme. In particular, it relates to a process for the 
base exchange comprising treating phosphatidylcholine with phosphohpase D. 

(Froblera Underlining Invention) 

As to the base exchange of phospholipids with enzymes, there is known 
a process wherein phosphatidylcholine is treated witi, phospholipase D for the 
base exchange so as to obtain a phospholipid composing a desired base [S.F, 
Yang et *L, J.BioLChero., 242 (3), 477-484 (1967); R.M.C Dawson, Biochem. J.. 
102, 205-210 (1967)]. 

In said process, the base exchange is carried out mainly by the use of 
phospholipase D of cabbage origin, but the conversion is legs than 1.3 %, Mso. 
the alcohol usable for the base exchange is limited to a primary alcohol of not. 
it, ore than 5 carbon atoms. Especially, the conversion for nitrogen-contamin E 
alcohols is very low and 12 % at the highest. In case of monosaccharides, no 
base exchange is observed. This invention is directed to improvement in the 
above respects, Le. expansion of the range of usable Blcohols and attainment of 
the base exchange of phospholipids with high yields o ; the desired products. 

(Solution for Technical problem) f 
The present invention is a process for the base exchange, o* 
phospholipids with an enzyme which comprises reacting phosphatidylcholine 
as the substrate with an alcohol selected from the group consisting of senna, 
ethanohunine, N-methylcthanolamine, N.N-dimethylothanolamine. glycerol and 
monosaccharides in the presence of phospholipase D of SUrcptomyc** origin. 

The phosphatidylcholine usable in this invention may be either o 
natural product obtwned by extractUm and purification or a synthetic, product 

The phospholipase D of Strep tomyces origin J sable in this invention is 
th c onc obtainable from phospholipase D-producing microorganisms such as 
Streptomyces chromofoscus or the like and may be commercially available, on 
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the market 

The reaction can be carried out by contacting phosphatidylcholine with 
& an alcohol in the presence of phospholipase D of Strep tomycea origin. As the 

alcohol, there may be used the one chosen from nitrogen-c^atiainine alcohols 
such as latrine, ethanolamine, N-methylefo^olamine and N,N- 
dimcthylcthanol&mine as well as polyote such as glycerol and monosaccharides, 
A* the monosaccharides, aldoses and ketosea may be used, and their examplr-s 
are pentose© such as ribosc and aiabinose, hexoszs such as glucose and 
fructow, etc 

The solvent to be Used for the reaction is W&l:er alone or a mixture of 
water and an organic solvent gjcamples of the organic solvent are aliphatic 
hydrocarbons (e.g. n-heptane, n-hexane, petreleum ether), alicycUc 
hydrocarbons (e.g. cydopentane, cyclohexane), ethers (.e.g. diethyl ether, 
tctrahydrofuran), esters (e.g. methyl acetate, ethyl acetate), halogcnatoi 
hydropcarboira (eg. carbon tetrachloride, chloroform), etc. When a mixture of 
water and an organic solvent is used, their proportion may be optional; for 
instance, the weight ratio of water and the organic solvent may be from 1:1 to 
0.1:10. For suppression of the side-reaction and ob^ainment of the objective 
product in a high yield, it is prdferred to keep the water content in the reaction 
system mot more than 10 % by weight. 

The molar ratio of phosphatidylcholine and the alcohol may be 
0 appropriately chosen depending on the kind of the alcohol; in general, the 

alcohol may be used in an amount of 5 - 100 mol to 1 moi of 
phosphatidylcholine. 

The amount of phospholipid D of Strcptomy^ea origin to be used, mey 
be selected from the range of 100 - 500 units per Ig of phosphatidylcholine 

After the reagents are charged as above, the resultant mixture is 
reacted, for instance, at a temperature of 20 to 6QV while stirring with rotation 
or supersonic waves for a period of 30 minutes to 5 hours. 



(Effect of Invention) 

In the present invention, the base exchange reaction of 
phosphatidylcholine with phosphatase D it carried out by the use of 
phoephoUpaM D of Streptomyces origin instead of phospholipase D of cabbag* 
origin, whereby a phospholipid substituted with a de&ired alcohol car> b«: 
obtained in a high yield- Also, it is possible to accomplish the base exchange 
with a monosaccharide such as glucose, which could not be accomplished by 
the use of phosphoUpasc D of cabbage origin. Accordingly, the present 
invention makes the scope of the alcohol as changeable exparxdtd and the 
■ conversion of the phospholipid improved. 

The present invention will be explained mure in details by way of 
practical embodiments. 

Example 1 

One hundred ul of a suspension prepared by suspending 40 mg of 
dipatoitoylphospharidylcholine in 1 ml of water, 0.5 M acetate buffer (pH 5) (SO 
ul)„ ethanolamine (adjusted to pH 5 with 0.5 N HCl) (SO mg), diethyl ether (1 ml], 
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an aqueous solution of phospholipasc D of Strep tomycsa origin {'PhosphoUpa:*: 
DP* manufactured by Toyo Jozo)(50 uirit3/ml)(10 ql) w*re mixed at ZTXl whiWi 
stirring at SCO rpm for 1 hour, and after completion of the reaction, the 
phospholipid was extracted with eMorofonn. 

The extract was subjected to analysis with thin layer chromatography 
tusmg a developing solvent of chloroform ; acetone : methanol : acetic acid : 
water = 50 : 20 : 10 : 15 ; S and the Dittmer reagent a* a color developing agent, 
and the composition of the product was determined by densitometry. 

As the result it was revealed that the product comprised 90 % of 
phosphatidyielhanolamine and 10 % of phosphatide add. 

Example 2 

The reaction was carried out in the aaroe marner ^ ir* Example 1 but 
using serine (100 mgj in place of ethanolamirie. After completion of the 
reaction, extraction and analysis were carried out in the same manner as in 
Example 1. the result, the product comprised 70 % of pho&phatidylserinr-, 

20 % of phoisphatidic acid and 10 % of phosphatidylcholine , 

Example 3 

The reaction wa^ carried out in the aamc marjaer as in Example I but. 
using glucose (ISO mg) in place of ethanolamine. After completion of the. 
reaction, extraction and analysis were carried out in the same manner as in 
Example 1. As the result, the product comprised 63 % of phosphatidyl^ueo$^ r 

21 % of phoephatidic acid and 16 % of phosphatidylcholm*., 

Example 4 

The reaction was carried out in the same manner as in Example 1 but 
using glycerol (70 mg) in place of ethanolamine. After completion of the 
reaction, extraction and analysis were carried out in the same manner a* in 
Example .1. the result, the product comprised 81 % of phosphatidyl^ w*>l, 

1 1 % of phosphatide acid and 8 % of phosphatidylcholine. 

Example 5 

The reaction was carried out in the same manner as in Example 1 but 
using phosrphojipase D of Streptomyces chxomof<»$cus (manufactured by 
Bohringer Mannheim) in place of phospholfpase » Streptomyces origin 
(-Fhospholipa.se DP* manufactured by Toyo J0250). After completion of the 
reaction, extraction and analysis were carried out hi the same maimer an in 
Example 1, As the result, the product comprised 83 % of 
phosphatidylethanolaminc, 10 % of phosphatide acid and 7 % of 
phosphatidylcholine. 

Example 6 

The reaction was carried out in the same manner as in Example 1 but 
using £luc<*ue (ISO mg) in place of ethanolamtne. After completion of the 
reaction, extraction and analysis *ere carried out in the same manner as in 
Example L As the result, the product comprised 51 of pho^haudylgiuco^., 

12 % of pho&phatidie acid and 37 % of phosphatidylcholine. 

Comparative Examples 1 to 4 

The reaction was carried out in the same max.ner as in Example^ 1 to 4 
but using phoapholipase D of cabbage origin in place of phosphoKpfts* D nf 
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Strep to my or%in and adding thereto calcium chloride (10 mg) for activation, 
the alcohol used being arhanol (Comparative JS^amplfr 1). serine (Comparative. 
Example 2), glucose (Comparative Example 3) or glycerol (Comparative foearaplo 

4). 

The analytical results in Examples and Comparative Examples as above 
are shown, in the following table: 

Product Phosphatide acid Phosphatidyl 

choline 

Example 1 90% 10% 0% 

Comparative 1 40% 55% 5% 

Example 2 70% 20% 10% 

Comparative 2 0% 53% 

Esaxnple3 63% 21% 16% 

Comparative 3 0% 60% 40% 

Example 4 81% U% S% 

Comparative 4 26% 66% 8% 

Examples 83% 10% 7% 

Example 6 51% 12% < 37% 

As understood from the above table, the yields of the products in 
Examples are markedly higher thou those in Comparative Example© for all the 
alcohols. 

In Comparative Examples where phospholipasc D of cabbage origin is 
used, the conversion into phosphatidylcthajiolamiwc ex phosphatidylglvcerol as 
the exchange reaction product in case of using e^anolaminc (Comprativc 
Example 1) or glycerol (Comparative Example 4) a* the alcohol ie low*r than 
that in Example 1 or 4. It is especially noted that v-hen the alcohol is serine 
(Comparative Example 2) or glucose (Comparative Example 3), 
phG^batLdylserine of pbosphatidylglucorc as the product was not obtained. 
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